Abstract
Introduction
Robotics is a vast field of research, mainly because of many potential applications. A robot must possess capabilities of perception and movement necessary to perform its tasks in its environment.
The general method to control a manipulator arm is to calculate the geometric models to generate the necessary movements of the robot to perform a particular task [5] . This approach produced good results for repetitive tasks in known environments [11] , but two problems have emerged in most manipulator arm:
First, the models are calculated off-line and are unable to adapt to the robot's modifications, for example, if one of the joints of the robot fails, then the whole system is blocked [11] .
To avoid this problem, the distributed artificial intelligence proposed methods of solving complex problems used agent paradigm to decompose a robot manipulator in a set of agent [11] [12] . The multiagent system is a cooperative approach that has the advantages of the distributed resolution of problem as: the simultaneous implementation of the activities of agents can save much time, the system must be adapted to data, controls, and resources are distributed.
The main difficulty caused by the use of multi-agent systems (M.A.S) is that it is difficult to control and how a set of agents can act simultaneously in a shared environment? [6] [9] [12] [13].
The other problem is the lack of information, so we developed a simple fuzzy controller able to assess the position of the object moved by the arm through the extraction of digital data from the linguistic data provided by the user system. This cooperation man robot's designed to perform tasks with a degree of user involvement [11] . The theory of fuzzy logic is a language which attempts to describe and analyze complex systems, systems illdefined mathematical and physical phenomena with accurate mathematical models.
Our work is within the context of modular robotics and we focus on modeling and control of robot manipulators by fuzzy logic. This arm runs the task of moving defined objects in a well determined environment.
Our paper is structured as follows: on the first level, we expose the geometrical structure of our arm to be studied then we explain our workspace.
On the second level, we will model our robot by using a M.A.S, set of agents communicate between them by the sending of message and blackboard [6] .
Each agent executes its own tasks; this fact is done by the use of three real models which are an Opposite Geometric Model (O.G.M), a Direct Geometric Model (D.G.M) and the Position and Orientation of grip Model (P.O.M) [3] .
On the third level, the execution level, it is reduced to an animation of an arm manipulator by using a programming language tools.
Description of the arm manipulator
The system contains:
• a set of agent classes;
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• a well defined workspace devised by the use of fuzzy logic;
• a simple fuzzy controller and a geometric model (Opposite / Direct / Position and Orientation of the grip): these three last are implicit models.
According to the Figure. 1 the structure of our arm is the Simple Open Structure (S.O.St) in which each body has at more two articulations. S.O.St makes it possible to bring the final organ in a given situation (position and orientation). It is the most used and has as an essential advantage to increase rigidity as well as the precision.
The arm is three degrees of freedom. Three degrees of freedom are enough so that these three movements are possible; the first movement is the rotation which must be carried out by the 
Agents of the system
The action synthesis of a problem in robotics can be solved by an M.A.S, our system consists of four agents which are:
• Interface Agent (I.A) which ensures the communication between the user and the system;
• 
Communication between agents
We have used the two types of communication in our system, the communication by sending message and the blackboard for the division of information between the agents to ensure autonomy (each agent has its own variables modified only by itself) and the coherent cooperation of the tasks specific to each agent [2] [4]. In our system, the blackboard consists of a whole source of necessary knowledge which is the Interface Agent, Fixed-Arm Agent, Mobile-Arm Agent and Final-Organ Agent. The Interface Agent holds knowledge and the other agents hold necessary knowledge for the resolution of the problem [7] [9]. This information is:
• Three swing angles of the at-rest state.
• Three swing angles of the initial position of the object.
To meet our conceptual needs, we chose the cognitive type for the Interface Agent. It is the supervisor of our system; it presents the principal page and it provides information on the system. In addition, it has knowledge and can reason; it has beliefs « what it can do and what it knows about the other agents». For the other agents we have chosen the reactive type [4] , thus the nature of our system is hybrid [8] . The Interface Agent has a mechanism for the acquisition of data of the problem. Each fuzzy linguistic variable has a significance such as those presented in Figure. 
The simple fuzzy controller
The objective is the creation of a simple fuzzy controller (fuzzy decision system) it consists of only one entrance and two exits are able to devaluate the position of the object to be moved (to which zone my object belongs) corresponding to the current linguistic value. The controller has an input and two outputs. The 
Description of the membership function
We used a membership function of trapezoidal form. That simplifies calculations and the writing of the rules is more intuitive; moreover, this function is the most used in this kind of modelling. The function of membership is represented by the six fuzzy subsets previously presented. 
Description of inference method
We have chosen the inference method suggested by Mamdani because this method is the most used and the most adequate in the treatment of this problem. This method rests on the use of the operator Max for the aggregation of the rules. The symbolic description of the rules of inferences is as follows: IF <x is VFN> AND <x-suiv is CN> ET <µ est PrC> THEN <cls est TLN >.
IF
< x is CN > AND < y is CN > THEN < pos is … >. 
The geometric models

Validation
It is naturally more convenient to use a visual programming language object-oriented that supports Multi-Threading, to increase the readability and maintenance of our implementation and facilitating the verification process. In this work, we used the language C + + Builder is a tool for development supple and quick for applications including a large library of reusable component and it is even possible to add components that are provided by itself. We present here some menus validation performed. The environment is a square room. The arm has three degrees of freedom. Figure 6 represent the parameters of the object to move and any options offered by our application as the animation of the scene commands etc... In this project, only the geometric constraints of moving objects by the arm are taken into account. It does not take into account the actual execution of movements, whether at the dynamics of the system or any changes of the environment (moving objects, environments ...).
The process of moving an object is detailed in a historic (Figure 8 ), which presents all the action taken by the system, communications between agents, angles of rotation etc... 
Conclusion
We have proposed a system based on four agents which work together to achieve an overall goal which is to model and to control a manipulator arm. This approach produced good results for repetitive tasks in known environments.
The development of the geometric model of an automatic arm three degrees of freedom which is the core of our application has been made in a manner which facilitates modular expected changes. Prospects have emerged during the implementation of this work among others we are increasing the number of primitive actions could be interpreted by the system. It also provides for improving the system to be adaptable to a manipulator arm to six degrees of freedom. In addition we must try to improve the system to be adaptable to moving objects.
